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DETAILED ACTION 

Priority 

1 . The examiner notes Applicants' claim for priority to application 60/463,956. Such 
priority claim is considered valid and it appears that the presently claimed invention is 
fully supported within that application. Therefore, the present claims have been 
accorded an effective filing date of 18 April 2003. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 280, 282, 298, 318, 325, 380, 382, 384, 386, 388 and 412. Corrected 
drawing sheets in compliance with 37 CFR 1.121(d), or amendment to the specification 
to add the reference character(s) in the description in compliance with 37 CFR 1 .121(b) 
are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
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description: 326. Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

4. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference character "388" has been used to designate both a part in the lower 
left corner and the lower right corner. Corrected drawing sheets in compliance with 37 
CFR 1 .121 (d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121 (d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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Specification 

5. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

6. The disclosure is objected to because of the following informalities: in paragraph 
44, at the start of the last sentence, "pump head 500" should be "pump head 504". 

Appropriate correction is required. 

Claim Objections 

7. Claim 9 is objected to because of the following informalities: in line 17, "a" 
should be deleted from the beginning of the line and in line 19, "mixing" should be 
deleted to be consistent with the earlier parts of the claim. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1-4 and 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dordi et al (US 2001/0052465) in view of Mayer et al (US 6,527,920) and Johnson 
et al (US 2002/0179544). 
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Dordi et al teach (see abstract and figures) a multiple chemistry electrochemical 
plating platform including multiple electroplating stations associated with the platform. 
Dordi et al teach a solution processing system (220) associated with the platform. 

Dordi et al do not teach (1) that the electrochemical plating stations included a 
need for both anolyte and catholyte and (2) a combination of a solution mixing system 
with a fluid distribution manifold and a actuated vlave positioned adjacent each of an 
anolyte and catholyte tanks. 

Mayer et al teach (see abstract and figures) that separating an electroplating cell 
into anode area and cathode area and using separate anolyte and catholyte in each 
provided the advantage of preventing damage to the substrate to be electroplated by 
preventing anode-mediated degredation (i.e.-sludge) from reaching the substrate. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
modified the system of Dordi et al to utilize anolyte and catholyte as taught by Mayer et 
al for the purpose of preventing issues caused by anode sludge reaching the substrate 
to be electroplated. It should be noted that Mayer et al teach separate anolyte and 
catholyte reservoirs. 

Of note is that the anolyte and catholyte of Mayer et al are substantially similar in 
chemical make-up, with the anolyte lacking the plating additives necessary in the 
catholyte. Since Dordi et al teach a fluid supply system including a supply of base liquid 
and various additives (606), one of ordinary skill in the art would have been motivated to 
continue to use the single source of chemicals to make both the anolyte and catholyte 
of Mayer etal. 
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However, the fluid supply system of Dordi et al was capable of feeding the base 
liquid and various additives to a single electrolyte reservoir (602). 

Johnson et al teach (see abstract, figures and paragraphs 15, 72 and 110-112) a 
fluid delivery system capable of mixing solutions from multiple sources (inherently 
requiring a fluid distribution manifold) and delivering the mixed solution to multiple 
destinations. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the multiple source-multiple destination aspect of the fluid delivery system 
of Johnson et al into the electrochemical plating platform of Dordi et al and Mayer et al 
because the fluid delivery system of Johnson et al was capable of automatically creating 
multiple chemistries from multiple sources to be delivered to multiple destinations, a 
process that previously would have involved much labor on the part of an operator. 

The fluid system of Johnson included a solution mixing system having a manifold 
to distribute the source liquids to the output. Additionally, Dordi et al teach use of valves 
(607) to control the flow of electrolyte to the cells. Therefore, it would have been 
obvious to one of ordinary skill in the art to have placed valves in the flow lines to each 
of the anolyte and catholyte tanks associated with the plating platform to permit the 
distribution of anolyte or catholyte to each without permitting an undesired fluid to flow 
into the tanks. 

Regarding claim 2, the fluid delivery system of Johnson et al included a fluid 
metering pump and a controller. The system of Dordi et al included a base solution 
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container (deionized water with copper sulfate) and a plurality of additive containers as 
claimed. 

Regarding claim 3, the system would inherently include a pipe connecting the 
valve associated with each tank and the tank to permit fluid flow. 

Regarding claim 4, since each plating cell could operate with its own composition 
of electrolyte, each plating cell would have had its own set of anolyte and catholyte 
tanks. 

Regarding claim 8, Dordi et al teach (see figures 26A and 26B and related 
description) including degasser modules positioned in electrolyte feed lines to remove 
air dissolved in the electrolyte to prevent bubble formation. 

Regarding claim 9, Dordi et al teach the base solution container and plurality of 
additive containers, Mayer et al teach the need for separate anolyte and catholyte 
conduits and tanks and the electroplating cell having separate anolyte and catholyte 
compartments and Johnson et al teach adding a fluid metering pump, a controller 
configured to operate the pump to create a desired solution from the multiple sources of 
chemicals and a fluid dispensing manifold after the pump and designed to distribute the 
flow of liquid to the multiple destinations. 

1 0. Claims 5-7, 1 0-1 7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Dordi et al (US 2001/0052465) in view of Mayer et al (US 6,527,920) and Johnson 
et al (US 2002/0179544) as applied to claims 1 , 4 and 9 above, and further in view of 
Mayer et al (US 2002/0074238 with reference to application no. 09/872,340 
incorporated by reference in its entirety into the Mayer et al '238 publication). 
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The teachings of Dordi et al, Mayer et al '920 and Johnson et al are described 

above. 

Mayer et al '238 teach (see paragraph 99) that problems were known in the art 
of electrochemical processing of semiconductor wafers including bubble formation in the 
electrolyte and that various solutions were contemplated. Instead of reciting those 
solutions, Mayer et al '238 incorporated by reference in its entirety application no. 
09/872,340. The disclosure of application 09/872,340 therefore is open to public 
inspection and is considered to form a part of the disclosure of Mayer et al '238. 

The disclosure of 09/872,340 teaches several embodiments to prevent and 
remove bubbles from electrolyte in electroplating systems. Included are fluid baffles 
(see figure 3) in the interior of recirculation tanks and an angled "wall" (Archimedes 
screw 317) to prevent bubbles from being formed where liquid dropped from above 
enters the surface of the liquid already in the tank. Additionally, the fluid feed (321) from 
the tank was positioned in a lower portion to prevent bubbles from being transferred 
through since the bubbles were buoyant and rose to the top of the liquid. 

Therefore, it would have been obvious to have incorporated the bubble reducing 
and removing features of application 09/872,340 into the system of Dordi et al, Mayer et 
al '920 and Johnson et al for the purpose of preventing and removing bubbles from the 
electrolyte to prevent plating defects caused by bubbles on a substrate surface. 

Although 09/872,340 teaches using an Archimedes screw, one of ordinary skill in 
the art would have been aware that any sloping surface would have had the same 
functional effect of preventing bubbles at the liquid interface. Therefore, it would have 
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been obvious to one of ordinary skill in the art to have made one side of the tank to be 
sloping and to utilize that sloping surface to feed the electrolyte into the tank to prevent 
bubble formation. 

Regarding claims 16 and 17, it would have been obvious to one of ordinary skill 
in the art to have added a purge valve in any conduit to permit that conduit to be drained 
if neither the source nor the destination were suitable for draining, and to have 
controlled that purge valve using an already existing controller within the system. 
1 1 . Claims 1 8-21 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Dordi et al (US 2001/0052465) in view of Mayer et al (US 6,527,920), Johnson et al (US 
2002/0179544) and Mayer et al (US 2002/0074238 with reference to application no. 
09/872,340 incorporated by reference in its entirety into the Mayer et al '238 
publication). 

Dordi et al and Jonhson et al teach a plating solution mixing and delivery system 
including a plating solution mixing assembly, Mayer et al '920 teach utilizing separate 
anolyte and catholyte tanks and 09/872,340 suggests a fluid bubble baffle system in the 
tanks to prevent and remove bubbles in the electrolyte. 

Further, it would have been obvious to one of ordinary skill in the art to have 
included a valve for purging a line for draining any conduit leading to the tank to permit 
that conduit to be drained if neither the source nor the destination were suitable for 
draining. 

Regarding claim 19 and 20, see above discussions regarding claims 5-7 and 10- 

17. 
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Regarding claim 21 , Dordi et al and Johnson et al, as above, suggest the 
combination of a fluid metering pump, a base solution source, a plurality of additive 
sources and a controller for controlling the mixing of the sources to create different 
plating chemistries. 

Conclusion 

The disclosure of application 09/872,340 has never been published, either as a 
Pre-Grant Publication or as a Patent. Therefore, no printed publication exists for its 
disclosure. However, since it was incorporated by reference in its entirety into the 
Mayer et al '238 publication, it is considered open for access to the public, see MPEP 
901 .02 and 21 27. As such, the examiner is providing a courtesy copy to Applicants of 
the specification, abstract, claims and drawings of application 09/872,340 since such 
would be available upon request to the public through standard USPTO procedures 
(see MPEP 103). Additionally, the copy will be marked as Non-Patent Literature such 
that it will be viewable within the USPTO's internal IFW system and through Private 
PAIR, but not through Public PAIR to prevent others from bypassing the requirements 
for access set forth in MPEP 103. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251 . The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy Tsang-Foster can be reached on 571-272-1293. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Harry D Wilkins, III/ 

Primary Examiner, Art Unit 1795 
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